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DETAILED ACTION 

1 . Claims 1-21 and 26-29 are pending. Claims 22-25 have been canceled. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims l-4 5 6, 8-17, 19, 21 and 26 - 29 are rejected under 35 U.S.C. 103(a) being 
unpatentable over Williams et al (Williams) US Patent No. 6665750, in view of "Intel Itanium 
Processor Family Interrupt Architecture Guide"(Intel). 

4. As per claim 1, Williams teaches the invention substantially as claim including a method 
of reducing access latency to a task priority register of a local programmable interrupt controller 
unit within a microprocessor (col 1, lines 9-12; col 2, lines 55-57), the method comprising: 

receiving a command to write an interrupt status value to the interrupt register ( Col 4, 
lines 20 -21); 

writing the interrupt status value to the interrupt register (col 4, lines 20-22); and 
writing the interrupt status value into a shadow copy of the interrupt register, wherein the 
shadow copy is written each time that the interrupt register is written (col 3 lines 12-14). 
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Williams does not teach specifically that the interrupt status value is written into task 
priority register and the value written is an interrupt mask value. 

However, Intel teaches writing the interrupt mask value to the task priority register (Page 
2-4 table 2-1, under "TPR=task Priority Register" row; "register Description" -This register 
support 240 maskable interrupt priority levels-). 

It would have been obvious to a person of ordinary skill in art at the time of invention 
was made to incorporate the teaching of Intel into the method of Williams to write the interrupt 
mask value in the task priority register. The modification would have been obvious because one 
of the ordinary skills of the art would have found it motivated to write the interrupt mask value to 
the task priority register to specify the priority level of the interrupt utilizing the Intel titanium 
processor family architecture of task priority register. 

5. As per claim 2, Williams teaches that receiving a command to read the interrupt mask 
value from the task priority register (col 2, lines 48 - 49); and 

reading the interrupt mask value from the shadow copy, instead of from the task priority 
register ( col 4, lines 34- 36). 

6. As per claim 3, Williams teaches that the shadow copy is always written after the task 
priority register is written (col 5, lines 6-11). 
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7. As per claim 4, Williams teaches that further comprising, upon receiving an interrupt, 
reading the interrupt mask value from the task priority register and writing the interrupt mask 
value to the shadow copy ( col 4, lines 31- 34). 

8. As per claim 6, Williams teaches that the method obviates a need to use a serialize 
instruction after the task priority register is written because each interrupt performs a serialize 
operation and performs a read of an interrupt vector register ( col 4, lines 31 - 34). 

9. As per claim 8, Williams teaches that whereby a latency of reading from the task priority 
register is substantially reduced ( col 4, lines 49-51). 

10. As per claim 9, Intel teaches that data in the task priority register reflects a level of 
priority of tasks being performed by the microprocessor (page 2-10, lines 15-16). 

11. As per claim 1 0, Intel teaches that the task priority register comprises eight bits to 
designate up to 256 priority states (page 2-5, lines 1-2; and page 2-10, lines 39-40 through page 
2-11, line 1). 

12. As per claim 1 1 , Williams that the method is performed by an operating system ( col 2, 
lines 59-61). 
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13. As per claim 12, Intel teaches that microprocessor further comprising, after writing the 
interrupt mask to the shadow copy, reading an interrupt vector register at a beginning of an 
interrupt handler (page 1-4, lines 42-43 through page 1-3, lines 1-3). 

14. As per claim 13, Intel teaches that further comprising executing instructions specific to 
the interrupt handler and returning from the interrupt handler (page 2-15, lines 31-35). 

15. As per claim 26, Williams teaches a method of reducing a latency to read a task priority 
register of a microprocessor (col 2, lines 55-57), the method comprising: 

receiving a command to read an interrupt mask value from the task priority register (col 
2, lines 48 -49). 

reading the interrupt mask value from the shadow copy at a memory location, instead of 
from the task priority register itself ( col 4 lines 34- 36). 

16. As per claim 27, Williams teaches an operating system stored on a computer-readable 
medium with reduced latency to read a task priority register of a local programmable interrupt 
controller unit within a microprocessor, the operating system comprising microprocessor- 
executable code configured read the interrupt mask value from the shadow copy at a memory 
location, instead of from the task priority register itself (col 3, lines 51-56; col 4, lines 34- 36). 

17. As per claim 28, Intel teaches the invention substantially including a multiple-processor 
computer system(page 2-1, figure 2-1) comprising: 
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a plurality of microprocessors interconnected by a processor bus, wherein each 
microprocessor includes a task priority register (TPR) with a interrupt mask value for that 
microprocessor ( Page 2-1, fig 2-1; page 2-10, lines 15-16) 

Intel does not teach specifically a memory system, including local cache memory on each 
microprocessor and a main memory, wherein the memory system holds data including an 
operating system and shadow copies of the TPRs, and wherein the operating system includes 
executable-code for reading the interrupt mask values from the shadow copies and for 
maintaining the shadow copies. 

However, Williams teaches that a memory system, including local cache memory on each 
microprocessor and a main memory, wherein the memory system holds data including an 
operating system and shadow copies of the TPRs, and wherein the operating system includes 
executable-code for reading the interrupt mask values from the shadow copies and for 
maintaining the shadow copies (col 3, lines 5 1 - 56). 

18. As per claim 29, Intel teaches the invention substantially including a method of reducing 
latency to write a task priority register within a microprocessor(page 2-3, lines 33-36)), the 
method comprising: 

upon receiving a command to write an interrupt mask value to the task priority register, 
writing the interrupt mask value to the task priority register without performing a serialization 
directly thereafter (page 2-3, lines 37-40; page 2-4, lines 10-19); and 
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upon receiving an interrupt, performing the serialization and reading an interrupt vector 
register, wherein a spurious indicator is returned if the interrupt is maskable (page 2-16, lines 1- 
17). 

Intel does not teach specifically that upon receiving an interrupt, performing the 
serialization and reading an interrupt vector register, wherein a spurious indicator is returned if 
the interrupt is maskable. 

However, Williams teaches that upon receiving an interrupt, performing the serialization 
and reading an interrupt vector register, wherein a spurious indicator is returned if the interrupt is 
maskable (col 5, lines 7-10, lines 15-20) 

19. As per claims 14 - 17, 19 and 21, they are computer-readable medium claims of claims 1 
- 4, 6 and 8 above. Therefore, they are rejected under the same rational as claims 1 - 4, 6 and 8 
above. 

20. Claims 5, 7, 18 and 20 are rejected under 35 U.S.C. 103(a) being unpatentable over 
Williams et al (Williams) US Patent No. 6665750, in view of "Intel Itanium Processor Family 
Interrupt Architecture Guide"(Intel), and further in view of Demharter (Demharter) US Patent 
No. 7080205. 

21 . As per claim 5, Williams and Intel do not teach that if the task priority register is 
accessed frequently, then the shadow copy is stored in low-latency cache memory within the 
microprocessor. 
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However, Demharter teaches that if the task priority register is accessed frequently, then 
the shadow copy is stored in low-latency cache memory within the microprocessor (col 1 lines 
66-67). 

It would have been obvious to a person of ordinary skill in art at the time of invention 
was made to incorporate the teaching of Demharter into the combined method of Williams and 
Intel to store interrupt value in cache memory. The modification would have been obvious 
because one of the ordinary skills of the art would use cache as interrupt storage for faster access 
and execution. 

22. As per claim 7, Demharter teaches that a latency of writing to the task priority register is 
substantially reduced ( col 2, lines 8-10). 

23. As per claims 18 and 20, they are computer-readable medium claims of claims 5 and 7 
above. Therefore, rejected under the same rational as claims 5 and 7 above. 
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Response to Argument 

24. Applicant's arguments filed 08/30/2007 have been fully considered but they are not 
persuasive. 

25. In the remarks applicant argues that: 

(1) Interrupt status value of Williams does not read on the interrupt mask value. 

(2) Intel fails to teach writing the interrupt mask value into a shadow copy of the task 
priority register. 

26. Examiner respectfully disagree to applicant: 

i. as to points (1) and (2), applicant support his argument with definition of interrupt 
and interrupt mask value. The rejection is for 103 rejection, Williams teaches writing the 
interrupt status values in the interrupt register and writing a copy in the system memory 
wherein Intel teaches writing interrupt mask value in task priority register. It would have 
been obvious to a person of ordinary skill in art at the time of invention was made to 
incorporate the teaching of Intel into the method of Williams to write the interrupt mask 
value in the task priority register. The modification would have been obvious because one 
of the ordinary skills of the art would have found it motivated to write the interrupt mask 
value to the task priority register to specify the priority level of the interrupt utilizing the 
Intel titanium processor family architecture of task priority register (see paragraph 4 
above). 
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Conclusion 

27. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

TITLE: Input/output device configured for minimizing I/O read operations by copying values to 
system memory, US 6,665,750 B 1 . 

TITLE: Arrangement and method for reducing the processing time of a data processing device, 
US 7,080,205 B2. 

TITLE: Multiprocessor computer system with data bus and ordered and out-of-order split data 
transactions, US 5,191,649. 

TITLE: Real time interrupt handling for superscalar processors, US 6,295,574 Bl. 

TITLE: Interrupt distribution scheme for a computer bus, US 5,282,272. 

TITLE: Intel® Itanium® Processor Family Interrupt Architecture Guide, March 2003. 

TITLE: The Future of the OS for Internet Applications, Reed Hellman, IEEE, Volume 33 Issue 5 

May 2000. 

28. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

29. A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
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MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

30. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Abdullah-Al Kawsar whose telephone number is 571-270-3169. 
The examiner can normally be reached on 7:30am to 5:00pm, EST. 

31. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Meng Ai T. An can be reached on 571-272-3756. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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32. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Abdullah-Al Kawsar 
Patent Examiner 
ART Unit 2195 



MENG-AL T. AN 
SUPERVISORY PATENT EXAMINER 

TECHNOLOGY CENTER 




